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mmma. «ffi^3 s o~7 8 o nmos^afe (xaefejfc) (omHTiz^ Sizum^ 

10 0 0 7] 

_ CIO J: ^ *>S"^^fe«-|&i-*:)fe^-feSB#{i, tSejRoJtfe^M^^o^^-fe^Xfi* 7- 
7- Hf^cTj^^^^Ht- 1 {±0j?ijcESiJ$:fU TIE (1) ~ (4) =5:«&S#S:%L, qTM^ 

(d) Tin 0 0-5 0 0 nm(^|gH{r*^#5g(7>3glr^^^^;frtTV^;So 
[0 0 0 8] 

L55-<5(C. iC7)i^>^,fS^|5^;|j-^^^^^^>,y3 ^^^^^^^^^^ ^^-^^^j,. 
10 0 0 9] 

. ^fL^mizift-:^-t;h^nm ixit^tb^u >v-mm^i:^^-r^^w:mx^^xi,^ 

fit LT^^1-*o ™th3^7j m 

[0 0 10] 

^LTV^^o mtl(4. ^<^toM#M^T-ib-2>#M2003-73123tC^V^-r. ^•;'v^;^OJ;^ 

''^Em^mmxmLxs 0-^1 7 0 fzmmx. ^<Dmm<DT:^^^ hiti)^o. 4~o 8 
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[0 0 121 
[0 0 13] 

^fe*Sfi4 0 0 0 ^ S/cm-e^o/c^*, j^^^StSt- <£ o •C®i:^$-^-ca^fe#;S* 4 
0 0^ SXcmtc-tS^^iirTtf^, nn^ KS^t LT<^#:«^J|g=Jr|t) 4 2%lC2gM$-^/^ 

[0 0 14] 
[0 0 15] 

. #«*i||-t?^1-^±U«^^^# ( d) < a: ^> 1 0 0 0 nmmTO$BHii*-2>:tli.i^° 

[0 0 16] 

'^m<r>ii^.^i)j,±Kis\,^xj^^ir^m.^~Mmm (Ae) =^^l. j.ocio:9^ftK<^^mii 
j^^^t^nw' m^^fi, s.\^^i,zfp.t.mi3\^Kn\^ir:hm.^<7)vp,t.fiixm-r^^mmm. (l) 

(d) < (L) ^ (d) +2 (Ae) LT^ • ;g|:^|6itZ5||IiJfi<,tr^^ 

[0 0 17] 

[0 0 18] 

^^figsi (L) izmt>-oxmm^j:tft^it§t^^mLx\^^^o ^<Dx^fj:j/t!^j^^^mi-^ 
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[0 0 191 

'LMyj\5]Knj^ir^^i^(o^.\:.^x-m-m^mmm. (l) (d) < (l) ^ (d) + 
2 (Ae) ^j:^mmi:mfzLxm'mu\^i.zmmiz-^^^fix\.^?,o 

[0 0 2 0] 

^a^^ss^^Tm^rmii (Ae) tLx^^m:nu^ v^^ommizm^mm (Ae 
<^m^n4jr>ii}.mz^m^mLm^fj:m(oM^^>miSLm^mM^mm. • 

^■^x. icf . «l;^r6]o*j:^^@B^ijo7 y rMt^^Mmi,zw±^-tx\.^;h i> <DX^;ho 

(0 0 2 2,] 

^^mizi3\.^xi±. mmmzx^xuM-r^^tx^mmmn^-^ibx. ^om^-a • 

m^n^izisif^au^ vm^<Dmm^m^m^mMmiz^< ^^^^ ^(Dm-m^-m^m 
<Drj^^izj:-=>x^ t> t LX(Dm:^m-mi,zm^^iti;hm^-mmm (Ae) {± n 

F4» (L) $-J:^;^^jc$^tv.^o i-^^^D^. n^mi>zm<y7>rjvu~)vxl\^ 
[00221 

• m:ffm<7)K^^<D^.Ls^yj\&iizm^-t:bm'f-mmm (d (d) < (d ^ (d 
) +2 (Ae) ^£^mm^mfzLx^^^t^tLx\.^;hf^<Dm^-mmm (Ae) ^^Mi- 

CO ^ o 

[0 0 2 3] 
[0 0 2 4] 

f^<Dj^Azi5x^xii. '^M<Dmik^^^^mtmm<D^!W^^mLxx.^;ho l^^l^j:^ 

$P<. ^-ISnn^ K^tJ:^-e@B-r^«£^^r^M (L) fC^^joT, an-f KM^St^^ 
[0 0 2 5] 

i<^)J:d J:*3n.f H-fKan^ K^tfc#:i: LT?^^§ 
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LX(D^^u<Dy^ y ^-t^mi>m±f£imzMii}L^tL^ m-:H\^<of^^^mmii^Wi<D ^ t -cab 

^ -i> o 

[0 0 2 6] 

^■^x\.^^^nM<D^u^ m^it. '^^<r>mik^itm^mtmmi.z. ^(Df^^i^<D± 

[0 0 2 7] 

M*°'j-7-*i^:6^ m-m^iti^ v^w^mz^\.>x=iu4 v^^t Lx^^^-r^iz^ m 

*SJ®^^ (380~780nin) tC#^3oT^<^R|^, ?RJ|3l, i^it^<05fe#1ft75*TO 
^z^m^-t^m<^,^-h. fWSJiMftmT-^-r^j^jIS^^ (d) ^J?? S O nm&.T 
^ L<(i5 0 0 nmmTOMtr^^^^i.i^-'; v-X{±M5}ei;->r--c*,;2,C t^-'ilil^f 

-^ti^;*-^. TMt LT5 0 nmJSi±-e, L<{i. ¥*&3K^^S (d) ;&n 0 0 ~ 5 
0 0 nmX-, MtwSfi L< 1 5 0-4 0 0 nm(0|EHlc^^ d t56«fiFig-e**o 
[0 0 2 8] 

tfz. mz±mLfzmm-^-h^§^miizj:^m-m^ti^ v^wci^tLxii. ^o^mm 

M.'^^<^w.n^^^iz-^^:hz.tt^mL<mmi<z^j:^o -yj. ±mm^m^^i&mx'ii] 
•7 >f^izmmir^^^mi>^^}:^^ < . ^'^(Dmm^j:^.^^^ < m^^^:hmmiiz^ 

\^X<7>^^-j^^VK. ^^^JL\mm-hLX. L<til 5%miiT>, 55%^Mx 
^v^-C% MiC$fi L< {±2 5%Jlii±T% 5 0%=^^^^:v^-C. t L < {± 3 5 %J2il± 

5 o%s-^x.5&v»jgstcisv>T. hm^^<Dmm^. /n>ku 

[0 0 2 9] 

^(ofn-mk t \.x<o:^:m.m^. ^^m^(o p K^nnmz:^^Lx\,^& ^ t i^mmx 
■^pn<D^m^xitm^^::jti^ nt^^\ M4^yi:Woxm^<7>m^-mmm (Ae 

O t ^© 4L ^ o 

[0 0 3 0] 
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#J12 0 0 3 -2 8 4 5 5 1 ^-P : 6/ 

-^^1-'2>^>'l/'-K^v;v* (-co OH) . (-SO3 H) . tK^* (-0H) 

> T5y^ (-NH2 ) . T$ (-C0NH2 ) m<r>m. ' ttz. mx. 

{f. T;i/<>->a (-CH = CH-) . t;v^>s (_c = c-) . ( 

-CH=CH-0-) . (-C = N) . ^ Vi^T^^- (-N=C = 0) . - 

hn^, ^t-Jl-^ (-SH) . -CF3 »^c^tHg*^fi^^«fgte,^i:1-:|>eR»^^ 

^^iiioT^m-r^ (+) xfi (-) Mmw<i<^!^*t^iiM7&^ y^-^ymxw\^ 

[0 0 3 1 1 
[0 0 3 2] 

i/t. ^Oct^^r^m^r^-r-Sa-^^^in^ K^S't^^iii LTnn^ h#^^H{i> 

-f^fc*-. Tie (>f) ~ (*) tc^-r$p<, 'Nx.if. ^^fe^, m^^.. mfe^.s. 
(^) (L) =1 6 0-1 7 0 nm<Dnm'c-mmmm^'^f}m'^?h (p) -e, 

(n) (L) = 1 8 0 - 1 9 5 nmcO^H-C— frlB*3^*fe75*Wfe^ (B) T% 

(^N) (L) =200-230 nmO$gHt?-t(rfB*0^fe75^Jitfem (G) T'. 

(-) (L) =2 4 0-2 6 0 nm(DmmX-mmmyt'&:^m'^^ (Y) T-. 

(J^) (L) = 2 7 0-2 9 0 nm<DmmX—mmm^^'^-!!}^m'&^ (R) T% 

[0 0 3 3] 

i03D^ {i^ 2 0 0 ninm_h, » t L < (i 4 0 0 n mJ':Jl±OJi 

[0 0 3 4] 
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^mtt n ^ t L xm±mm-t S Cl t ;&«T- i ^ ^ i: 7&-"S^T"* ^ o 

[0 0 3 5] 

[0 0 3 6] 

^ y ;u®|jc;^>jr;u, 'i^y -3^^ > y n -;K^>?T rJ' y 7^;i', T'neix^iryn 

tJ'iJ' y ;i/^aix-r;u. i^-/n ei^^^y 3-;i/(^>?^ ^ ^ 1; ;v^jc;?.7^;i, }> 

y tf i^^i^y 3-;K?)e/^ ij.^ ij;i.^j^x-r;i/#4rW;5ii:7&5f #^0 Ji5& 

; ^hux^uy, 7-t^}i^x^uy, ^ V^'yxi^uy, a->^^)vx^u>, 
v-Jil^(7)fl&0'=Ey-7-i: LT, -e^lx-ff. trc:;i/ h y h:i|E^'>V9 tr^;i/ h y h 

y^V)um\:^^}v, XT7^)y^}£-)V, ^Mmm^-)^, V - t--/^}V'$cM.^m. 
tf-;K •9-y^;i'®?e-;H^oif-;i.jt;^-r;i'^ ; ;^>fbe-y T'V. nn^is^-ij-vj!;;!/ 

.if>^e::i;l.^;e)^^tf^tL;z,o 'Mt3/SCT^ ^(Om<0=E ^ iLl.X'U^ 

v-^: LT. Iffl^tf, Tr^yji'i?. p< tJ' T y Yyy^Vuy ^ )V 

n.. -^iruy^, 'yYy-^ym. ^nh>^, ^Vi^uyy^, ^ ^.y Vii )Vi^y 
ei/iJ'n [2, 2, 1] ^yh-2-a^V-5, e-i^:^;;^**^^^^^^!^^:;^;!/,-^ 
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;vm2 -H Kn:^ vji^;i., U ;vm2 - 1 Kn:^ v^n l, 1. 1- h U Knit^^/ 
;>{ y V ly- V , 1, 1. 1- h U >^ H Kn ^ > h 'J V 

Y. 1.1. 1-h Kn:^ vpt-f-;V7'nyN"> h ij 7 ^j;- i; ^_ )> ; ^ Kn^vlf^;i/aL 

-•r;V', t: Kn4r v-:fD tf;i/tr^;i/ji:.-7^;V, H KndE^'>:^^;nf^;i/a^-x;i'^Ot: K 
n^vT;v^;nf-;Vj:.-7=-;v ; 2 - 1 Kn^vjc-f-;i/ (j^i^^) 7';}^vi/_>^ 2-t:K 
n:^ vT'n t°;VT^ 'J h, v Ji^f- P > 'J n y ^) T V- V ^<7) li K 

JV, (^^) 2 - h 'J ■7;i':rn^^;i.^^;v, (^^5^) Ti^ V 2 -/^• 

tfz. y )V:^uaL^vy, 7'yy fi/yt^) v\ t h "^y fV^ajL^uy^ ^^"^yy)]^ 
tuj^^uy^ ^^■9-7;v:tnyn tr^>, /^°-7;^^^-2,2-vp{^;^-l.3->>':t^v- 
}i^m<oyu:tntlyy'{>^^mifhti^o :^§tmKis\^^rii, ^tLh<D^^M^i^. Xii 

[0 0 3 7] 
[0 0 3 8] 

-e§ -So 

[0 0 3 91 

^MWl 0 OMMUKMLX. m.^mm]^0. 1~1 OSM. 0* L<JiO. 2-2 

- jc - X 4^ ^} ^^i-'f-vy -y-i) u^)VTJ\^^)\^:^~-7- n^^co^litM ^ S^^*'^ 1 0 
OM^lc^LT. S-t, 0. 0 1 ~5fiaSI5. 0 1 L< fiO. 1 ~ 2 *S«Bt?7tc14S# 

im^. S-^-^i^l 0 OM^tC^LT. 0. 1-1 OSfi^. $ft L<{iO. 2-2 
, J =.)-u^y^y:^)\,i!^^^Y^ ;ijfLh<0-f- V ^ A. ij ^) ^ J>>m.^i!)^mfhft. tfz. 

ym^mmmmtLxit. v try v-'i^A^js^-wb^jt^o ttz. Kmrnutm mx.it 
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[0 0 4 0] 

±^t•'2>m'^tt*y•7-;*^^igl:M^/fmi#^l 0 0 maifP^ !9 , 7K2 0 0 
^ ^'mM.U<r>^mz^^i!^-^^ts%\z, m7L\t, C. I vjv^:^ hT*^ -;'^}' 2 7<^)«t 
■9 ^^M-fe^^f^l-O 5 ~ 1 om»$I5=^. a^TtCjpzaL. >^V^T% ?L'fk^PJ<^0. 0 5-0. 
7 t =Sr^in$-t^T, ^fe^lC^^rS'&f^, a^^^°-vT^;»L^;5-^^b 6 0 - 8 0"Ctc#za 
^-tir-So -^v^T-. 0. 3-0. eairfROffiHX'Mm:^? U 'i/A^c^m^rjg^&^J'^^in^ 

^x, 7 0-9 0'C-e4~8^p^m'g-^iS=^=ff ^ ^:v-7°7'j -fL-fbS-^-ew 

^ti.*.S:iS:S't!c^4'tC{±, #^lfem-e^UT¥*&*2^@ (d) 3&« 50-900 nmOiSH 
tz^*#.:S'tfe<^ll^^^^tJ}^U -7-3^^55*, SJ^iS-jg^gi: LT 1 0-3 5 mS%Ti^$!i$ *t 

[0 0 4 1 1 

y;v - r ;V'ffiT-M»i L fzmm^' U -7 -#4^{± , ^ m T Jt«c6<j tcmfe^iSf^-fe 

-•i^A h U- n-yn.i^^e/ K, T;l/^ - A h U - n--/h^v K ; x h ^dpyf- 
, -^^ VzfUTi?^-^^ }f, >- n-:/h^-9--f K, f-^ >^ h ^-9--f K ; -7' 

[0 0 4 21 

-om-fe^OilJ^-fer/n-Y m^**^1--S-9-;^^>5/a Z/^tgl^^tCf&CTiiit^-fr. ^ 

^ S/cm) T'^LT. 6 0 0 i/uSXcm) iikT, 0Jt<ti 50-500 (a^S/c 
m) izm^-t^o >^cv^-C% gfe(::±K&1--?>in< . ^t^A^U-^:9-tfcK(^3n^ K*Si^o#: 
mmmxmLX, e 0%=Srj@x.'5:v>jigtlca«l$-a:^C:i:76*t?#*o 
[0 0 4 3] 

m±/6^<b, CK^i^twnn-f K*i^=-(7)@-f^3D^ K^t^#:t LT$|#^igi ^n-^^^^igi- 
^t^j:<n\^^muumiizmx-^-^xW'^^^^^t^^x^^o 't<DM\^mm^xut l 
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[0 0 4 4] 

, jj^U ^ I'- jix-r;v> (^^) r^^'jiz-h, ^j^y 

[0 0 4 5] 

%-~m^%\z'EL^n'^f^^^im^-^m.-t^z.hi)-h. #mc^i*i^. ^im. r^-r^^ 

y')y^:^mzi^7.-rJ^it^^^;itX-LCD. PLD. LED. PDP^om#M^^ 
[0 0 4 6] 

[0 0 4 7] 

ij l^- }, (MMA) O 1 0 0 fiiSP t H-fe^sN-O C . 
IV )V^y y-fy >j 2 7 <0 7 . 5MSgP. K-7'v;i-^>-b*>;^;i^.i^ h i; .j^ A<?? 0 
. emfiSP. 7K2 9 Om»g|5a:?rAtLT^#fl^m. a«^^°-v^TtCM#L^;55ib8 0"C 
\iZ^l§L^^fZo ^V»T% Mm^'J-^AO. 5MSi5^rSpAT8 Or-el^jTBtP^m-^KlS 

*^To7to ^<oy-^7V~%im.^x%hfitz'^:^^>VB> (s-1) t^^fcii, 
S^^ti^^ii^LTto -g-co-y-y^^^v^g:^ (S-i) ^(0^n^m.=f-<D^^mi2 d 

%Xh-ofZo 
[0 0 4 8] 

(^MM 1 ) 

C(^Hfx^>v3> (S-1) ?Lffc^J^t'07F^t?=^]^f}i^< ^ 

*{^^*T«-=fTV>. ^9J^<^m^f5#jg4 0 0 0 ;. S/'cm:^-«b 4 0 0/. S / c mtlfSM^-^ 

o 

[0 0 4 9] 

(HJ&M 2 ) 

#1:1 i; y ^;K^Ego□7 7;^^^cMMA<^8 0 Mg|f|5 1 M^'fb^ > V-f i 

ny :^-)^^^~T)vmm.:^:^f-)^m.<Dz. sm*^. ii#.^5|si-<^c. i v;i'^>' 

^2 7<^6. bm.^Ut^m^xm^WT\,zn^^^fZo ^v^T% ##^?iJlT-t#ibtL/^-9- 

;^^>i^3 > (s- I) 02 8. 6agg|5^^i3nL. sorxo. 5m^U^i)^zmW^^ 
. 75t:xi. 5^|fe1^(D$-^t:fi'g-3g:^04j-;^^>>;3 (S-2) ^%fzo ■'^hfifz 
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^:^^>'j3> (s-2) ^i,zii^ m.irm^mmx-m^Lfz^mm'cm:-r^mi^m2 

mm^-^^m< i:*lz^*f^!TV\ ^m'Dn^mmm4 O O O// S/cm;5^^4 0 0 ;, S 
/" c mlC'(g:?^$-tt;^:^J-x^ > a > tC^M LT#:aai^ 4 2 % ^ o 7tB#,.ST*<7)-9- 

/Co 

[0 0 5 0] 

immm 3 ) 

o 

[0 0 5 1 1 

*ife'E?!l2 tC^5V^T. MMAi:MAA (9 0 : 1 0 y^-MMM^it) {rL/c^^ti 

trV^, m^Um&^S 9 0 Ofi SXcm^^h 4 0 0 S/ c mi' L7t-9-^^> v a 

[0 0 5 2] 

(^itl^J 5 ) 

mmm^kzis^^x^ JS*f^<75m^f5«s^ i o o s / c m^c Lfz\>x^vkt%mm ztm 

^\^xnhKfz^::^^>V 3y^^.^r\,zWm\^X^iSim.Z l%\,zt£<>tin.^^-x^. 

fco s/c. ^<^^^^yv By^-^iiZ^WiBL^ A%txmi^^'^fzi)m<Dit^%^^it 

[0 0 5 3] 

(^M^^J 6 ) 

#1:1 U >y h>'K7)Egop7 9 7.3tcMMA0 7 SmmflSt. J^^Vy^^^) a~)VV:^ 9 
U h0 2MS|5t. 2 - t Kn^vjcf-;!/^ i; i^-hoi 5ml:^^:^i^;t^ 
^v>-ciii^>fb^>V^;voo. smSfBi: v*^f^;v- 2, 2^ -r Vif>^ 2 •^;i'7'n 
tf:t;^- OMS^t. C.iy;v^> y':r^vi; 2 7 O 8m#ISS=S-iJPx.-C^ft??-ar 

Ttf^. 7K2 5 om:g§|5. ^i\M<D-^^^) ^ :t.^vy^^y :^=.j\,:x:.-y- )\,T^^x.y^y- j\, 
^Ol omfigptUNA-NaOO. 1 Mi ^Jnx.T5^»Ti'?I^$-^/Co -^v^T-. # 
#^J1 t?x.ibtL7t-9-7.^>'e;3> (S-1) <^4 0mmf|5=^^5nL. 5 0"CX0. 5B#Fb1 
7 8t:xi. S^F^mfD^-^/cm^ 9 010X1. 5 I^P^^^$-^T# ^ 

tL/^-t;^/^>v3 >>43{c{i^ n^mm'&xm'&x^tz^m^xm.-fw-^m.'i-^i 7 o n 

#«2ftKfi3 1 %T'abofco IwiMl'it^^^aamom^fE^fEi^ 39OO^S/cm;0-'b4 
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